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ABSTRACT
THE RELATIONSHIP BETWEEN EXERCISE KNOWLDEGE AND EXERCISE 
SELF-EFHCACY FOR THE PREVENTION OF OSTEOPOROSIS
By
Suzanne M. Leclaire 
The conceptual framework for this study was Self*efi5cacy (Bandura, 1977), 
based on Social Cognitive Theory (Bandura, 1986). The purpose of this study was to 
determine if there is a relationship between exercise knowledge and exercise self-e£5cacy 
for the prevention of osteoporosis in young adults. Population selection was based on 
clinical research foldings that bone health is affected by habits early in life, such as 
calcium intake and establishing regular exercise, which affect bone health in later years. 
Thestudy was a secondary data analysis o f353 females and males 18 to 35 years of age, 
primarily Caucasian (92.9%). Results from descriptive statistics demonstrated no 
statistically significant relationshfo between osteoporosis knowledge and exercise self- 
efBcacy for the prevention of osteoporosis. (i=0.02). Additional findings revealed a 
generally low level of osteoporosis knowledge, mean OKT score was 10.81 (SD=2.27), 
and a moderately high level of exercise selfiefQcacy, mean OSE-Exercise score was 
71.43 (SD=20.62).
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CHAPTER I 
INTRODUCTION
Osteoporosis is the most common bone disease, and it threatens more than 28 
million Americans. It is a major cause of ^ >proximately 1.5 million bone fractures 
annually in the United States (National Osteoporosis Foundation, 1997; Taggart & 
Connor, 1995; U.S. Department o f Health and Human Services Public Health Service, 
2000). Although osteoporosis can affect both sexes, this disease is four times more 
common in women than men (Cooper, 1987; Taggart & Connor, 1995) affecting 13% to 
18% of women aged 50 years and older and an estimated 3% to 6% of men over 50 years 
(U.S. Department of Health and Human Services Public Health Service, 2000). Men’s 
lifetime risk of hip fractures is greater than their risk of succumbing to prostate cancer 
(Samside, 1997).
Intervention and management of this disease presents a major challenge that 
confronts healthcare professionals. The 1996 estimate for healthcare costs for 
osteoporosis related health issues is in excess o f $13.8 billion per year or $38 million per 
day (National Osteoporosis Foundation, 1997). These figures only signify the direct 
healthcare costs. They do not identify the costs associated with human sufkrmg and the 
loss o f an individual’s independence.
Osteoporosis is conskiered an age-related condition that is typified by a decrease 
in bone mass, characterized by low bone quality and micro-architectural deterioration of 
bone tissue with a consequent increase in bone fiagflhy resulting in an increased
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susceptibility for fractures of the hip, spine, and wrist (Leslie & Pierre, 1999; Samside, 
1997). It is estimated that one in three women and one in eight men aged SO years and 
older will sustain an osteoporotic-related fracture in their lifetime (Riggs & Mehon,
1995). As both men and women approach the age of 40 years they begin to experience 
bone loss equivalent to .3% to .5% per year (Leslie & Pierre, 1999). As women approach 
menopause and experience a decline in ovarian estrogen production, they may experience 
an additional skeletal bone loss of 3% to 5% per year for five to seven years (Leslie & 
Pierre, 1999). This accelerated bone loss contributes to postmenopausal osteoporosis.
Studies have demonstrated that changes in lifestyle could prevent or delay the 
onset or development of osteoporosis (Leslie & Pierre, 1999; McDermott, Christensen, & 
Lattimer, 2001). These lifestyle changes may prevent the sequelae associated with this 
disease such as pain, deformity, and disability that can dramatically alter a person’s 
quality oflifo. An accepted exercise strategy associated with the prevention of 
osteoporosis is regular weight bearing exercise and muscle strengthening (Aguilar et aL, 
1999; Kannus, 1999; Rutherford, 1999; Ulrkh, Georgiou, Gillis, & Snow, 1999).
Healthy People 2010 (U.S. Department of Health and Human Services Public 
Health Service, 2000) stresses the importance of research that relates to the study of 
osteoporosis leading to interventions for osteoporosis prevention, such as exercise. These 
health-promoting interventions would assist in the reduction of further bone loss 
subsequent to disease occurrence and the risk of fractures. Interventions identified for 
primary prevention, prior to the occurrence of the disease, include the promotion of 
routine exercise throughout the lifespan.
However, changes in exercise behaviors are difScuh to initiate and maintain. 
Unfortunately there is limited research regarding which Actors might influence 
individuals to adopt exercise for the prevention of osteoporosis (Taggart & Connor, 
1995). In order to gain a clearer understanding of exercise behavior aimed at osteoporosis 
prevention, the influence of psychological variables that can affect behavior change 
require more investigation.
Research has supported exercise knowledge as a cognitive determinant for the 
promotion of exercise behavior for risk reduction and disease prevention in many chronic 
diseases (Ali, 1996; Dunn, Marcus, Kanqiert, Garcia, Kohl, & Blair, 1999; Sedlak, 
Doheny, & Jones, 1998; Taggart & Connor, 1995). Exercise knowledge has also been 
shown to be a cognitive determinant of self-efiBcacy for exercise (Heilman, 1997; Sedlak, 
Doheny, & Estok, 2000, Sedlak et aL, 1998), >Miich is an individual’s judgment of his or 
her ability to carry out a behavior or skfll (Bandura, 1986). In studies where the 
relationship of knowledge and self-efBcacy were examined, the amount of exercise self- 
efBcacy could be predicted by the amount of one’s reported knowledge about exercise 
(Ali, 1996; Blalock et al., 1996; Sedlak et al., 1998; Sorensen, 1997).
Research involving different populations ranging from adolescent to elderty and 
healthy to synq>tomatic have demonstrated that exercise self-efBcacy is predictive of an 
individual’s amount of exercise adherence and conq>liance (Ali, 1996; Elder, Ayala, & 
Harris, 1999; McAuley & BUssmer, 2000; Stutts, 1997). These studies have demonstrated 
a linear relationship between self^f&acy and exercise behavior. When there is low self- 
efBcacy for exercise, individuals have reported little or no exercise behavior. In contrast, 
as an individual’s level o f self-efBcacy increases so does reported exercise behavior.
Considering this strong conceptual correlation, exercbe self-efiBcacy may be conskiered 
predictive o f actual exercise behavior.
Since results from studies regarding the prevention and management of other 
chronic diseases have demonstrated a positive relationshq) between exercise knowledge 
and exercise self-e£5cacy, it would be in c itan t to examine these concepts in 
relationship to osteoporosis. If exercise knowledge for the prevention of osteoporosis is 
related to one’s self-efficacy for exercise, then increasing one’s knowledge could increase 
one’s self-efficacy. Since exercise self-efficacy is considered predictive of actual exercise 
behavk>r then there could be an increase in one’s actual exercise behavior for the 
prevention of osteoporosis.
If nurses are to promote exercise for osteoporosis prevention, it is imperative to 
have a better understanding of the relationship between osteoporosis exercise knowledge 
and exercise self^fficacy. Understanding this relationshÿ may assist nurses in 
developing better programs to promote osteoporosis prevention. Unfortunately, there is 
limited research regarding osteoporosis exercise knowledge and its relationship to 
exercise self-efficacy for the prevention of osteoporosis.
Purpose
In order to add to the body of science and thus provide information for nurses, the 
purpose of this study was to examine the relationship between osteoporosis exercise 
knowledge and self-efficacy for exercise for the prevention of osteoporosis. The data for 
the present study were fit>m a larger osteoporosis stutfy conducted by Gendkr, Martin, 
Coviak, MeDon, Kim, and Rodriguez-Fisher (1998) for further p^chometric ana^rsis of 
the Osteoporosis Health Belkf Scak (Kim, Horan, Gendkr, & Patel, 1991), the
Osteoporosis Knowledge Test (Kim, Horan, & Gendkr, 1991), and the Osteoporosis 
Self>efi5cacy Scak (Horan, Kim, Gendkr, Froman, & Patel, 1998) on a young 
population.
CHAPTER 2
CONCEPTUAL FRAMEWORK AND LITERATURE REVIEW 
Conceptual Framework 
Bandura’s (1977) Social Learning Theory elaborates upon a method to predict 
and explain human behavior by the use of various constructs. Self-efficacy is one of the 
central constructs o f Bandura’s Social Cognitive Theory (1986), which stemmed from 
Social Learning Theory, that is believed to be critical to behavior change. Self-efficacy 
affects the amount of effort an individual will invest in a given task and the degree of 
performance that the individual will attain (Ewart, Taylor, Reese, & Debusk, 1983). Self- 
efficacy is defined as an individual’s judgment of his or her ability to carry out a behavior 
or skilL Individuals who have high self-efficacy for a skill are more likely to perform that 
skill (Bandura, 1986). Furthermore, according to Bandura’s Social Cognitive Theory, a 
person is motivated to engage in a behavior based on two beliefr: (a) the behavior will 
result in a frivorable outcome (outcome expectation), and (b) one considers oneself 
capable of executing the behavior (efficacy expectation). Self-efficacy expectatfon is also 
the conviction that one can successfully execute the behavior to produce outcomes 
(Bandura, 1977). Although self-efficacy expectation and outcomes expectation are both 
considered important, self-efficacy e?qpectation is considered a more central determinant 
o f subsequent behavior than the expectation of a given outcome. According to Bandura 
(1986), the perceptions of efficacy ejq>ectation are related to behavior in three ways: the 
conviction of one’s ability to (a) initiate the activity, (b) maintain the activity, and (c)
persist in performing the activity in the 6ce of obstacles. A person’s confidence in 
engaging in a positive behavior is represented by his or her level of self-efiBcacy.
Bandura (1977) described four sources o f information that enhance self-efBcacy: 
(I) performance accomplishments (learning from individual experience); (2) verbal 
persuasion (acquiring knowledge from a healthcare provider); (3) vicarious oqseriences 
(observing successful performance of others); and (4) emotional arousal (enhancing a 
positive mood state by providing information regarding benefits of behavior change). 
Reflecting upon these sources o f information, it would be highly suggestive that 
knowledge acquired through these sources, such as verbal persuasion, would inq>act self- 
efBcacy. Bandura (1986) identified knowledge as an important precondition to adopting 
behaviors. Bandura (1986) stated that self-efBcacy may be essential in translating 
knowledge into behavior. Therefore, knowledge may also be related to behavior through 
self-efBcacy. Figure 1 illustrates the relationship between knowledge, efBcacy 
expectation, and behavior as described by Bandura (1986).
KNOWLEDGE EFFICACY ----- ^ 1  BEHAVIOR I
EXPECTATION
1 1
t
PERSON
Figure 1. Self-efiBcacy model Qhistrates the relationship between knowledge, 
efiBcacy expectation, and behavrar.
Bandura, A. (1986). Social foundation of thought and action: A social cognitive 
theory. Englewood Clifik, NJ: Prentke-HalL
In order to examine these concepts in osteoporosis prevention, the present study 
examined two concepts: osteoporosis exercise knowledge and self*efBcacy for exercise in 
osteoporosis prevention. Studies have demonstrated that the amount o f exercise self- 
efiScacy could be predicted by the amount o f one’s reported knowledge about exercise 
(Heilman, 1997; Sedlak et aL, 1998; Sorensen, 1997; Sedlak, Doheny, & Estok, 2000). 
Furthermore, research conducted by Conn (1998), Oman and King (1998), and Sorensen 
(1997) identified that selfiefBcacy perceptions were significant predictors of exercise. A 
person’s confidence in engaging in a positive behavior, such as exercise for osteoporosis 
prevention across a wide range o f specific, salient situations, may be represented by his 
or her level of self-efficacy. Therefore, self-efficacy expectations, assuming to be 
influenced by knowledge, were the cognitive determinants of exercise behavior primarily 
studied in this research.
Bandura (1986) argued that the measurement o f self-efficacy must be specific to 
the target behavior. As a result o f the need for this specificity, the purpose of this study 
was to examine osteoporosis exercise “knowledge” and its relationship to “self-efficacy” 
for exercise for the prevention o f osteoporosis. The following model showing the 
relationship between osteoporosis knowledge and osteoporosis exercise self-efficacy, 
depicted in Figure 2, was used for this study.
YOUNG
ADULTS
OSTEOPOROSIS
EXERCISE
KNOWLEDGE
OSTEOPOROSIS 
EXERCISE SELF- 
EFFICACY
EXERCISE TO 
PREVENT 
OSTEOPOROSIS
Note that the concepts measured in this study are identified by bold lines.
Figure 2. Model for Study of Young Adults' Osteoporosis Exercise Knowledge 
and Osteoporosis Exercise Self-EfiBcacy Influence on Exercise Behavior. This model 
illustrates how osteoporosis self-efBcacy, influenced by osteoporosis exercise knowledge, 
is theoretically assumed to be the cognitive determinant o f exercise behavior for the 
prevention of osteoporosis.
Bandura, A. (1986). Social foundation of thought and action: A social cognitive 
theory. Englewood Clifls, NJ: Prentke-HalL
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RevKW of Literature 
The young aduh population, 18 to 35 years of age, represents the age groiq* in 
which optimal bone development is likely to occur and lifestyle behaviors are either 
initiated or reinforced. For purposes of this study, fectors for osteoporosis prevention that 
were especially relevant to the young adult population, the application of self-efScacy 
concept in relationship to osteoporosis exercise behavior and osteoporosis knowledge of 
exercise for the prevention of osteoporosis, were explored. Relevant studies with this 
population were reviewed, followed with a brief summary regarding the results and 
^ Ik ab ilh y  for the current study of osteoporosis exercise knowledge and exercise self- 
efScacy for osteoporosis prevention.
Overview of Osteoporosis Disease Process and Risk Factors
Osteoporosis is identified as the most common metabolic bone disease in the 
United States. This disease is characterized by poor bone quality and micro-architectural 
deterioration of bone tissue. This deterioratfon leads to increased bone fragility and 
increased susceptibility to firacture (Leslie & Pierre, 1999). The physiological changes in 
the bone architecture are influenced by lifestyle fectors established during young 
adulthood. Fortunate^ bone is a dynamic organ that is in a continual state of remodeling 
throughout one’s lifetime. During the conq)lex process of bone remodeling, a number of 
cellular fiinctions directed toward resorption and formation of new bone are 
accomplished. However there are certain fectors, such as weight-bearing, that influence 
this process (Canalis, 1996).
A major fector in the preventfon of osteoporosis is the attainment of peak bone 
mass, which is the maximum amount of bone that one attains in one’s lifetime. Both men
11
and women achieve peak bone mass between the ages of 25 and 35 years of age 
(Bilezfldan, 1996) or within three years after linear growth stops (Hightower, 2000). 
Osteoporosis incidence is lower in individuals who have attained high peak bone mass. 
Factors that influence the development of bone mass must be addressed prior to one’s 
attainment of peak bone mass.
Selected risk fectors for osteoporosis fell in a variety of categories: medications 
(use of birth control pills, Depo-Provera, tobacco, alcohol and steroids), nutrition 
(inadequate calcium and vitamin D intake and high protein diets), and lifestyle (physical 
inactivity or excessive exercise) (Leslie & Pierre, 1999; Sedlak et aL, 1998).
Habitual physical activity by adolescents and young adults is reflected in their 
increased bone acquisition. Researchers have documented the ingwrtance of weight­
bearing exercise on the development and maintenance of bone mass (Feicht, 1990; 
Marcus, 1996). Converse^, the loss of bone was linked with disuse in research conducted 
by various authors (Feicht, 1990; Marcus, 1996; National Institutes of Arthritis and 
Musculoskeletal and Skm Diseases, 1997). A national survey of college students was 
conducted in 1995 by the Centers for Disease Control regarding youth risk behaviors. 
This study revealed that only 30% of college women and 37% of college men, aged 18 to 
24, participated in strengthening exercises. This study also reported that women 
participated less in team sports than males and were more likely than male students to 
report exercising for less than 20 minutes during their physical education classes.
In a prospective cohort study conducted by Valimaki et aL, (1994), the 
contribution of lifestyle fectors such as exercise, smoking, and calcium intake to peak 
bone mass in adolescents and young adults was evaluated after 11 years’ foUow-iq>. The
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purpose of the study was to investigate the role of these lifestyle Actors as determinants 
of peak bone mass. A total o f264 subjects, (153 females and 111 males) aged 9 to 18 
years, were included at the beginning of the study. At the time of measurement of bone 
mineral density, performed by dual energy x-ray absorptiometry (DEXA), at the end of 
the study, the participants ranged in age from 20 to 29 years. In groups with the lowest 
and highest levels o f exercise behaviors, there were significant difikrences in the femoral 
bone mineral densities (adjusted for age and weight) (low exercisers 0.918 g/cm^) and 
(high exercisers 0.988 g/cm^) for women (p<0.015) and 0.943 g/cm  ^for low exercisers 
and 1.042 g/cm  ^for high exercisers for men (p<.005). In men the femoral bone mineral 
densities (adjusted for age, weight, and exercise) were 1.022 g/cm  ^and 0.923 g/cm^ for 
the groups with the lowest and highest values of smoking index (p=0.054, analysis of 
covariance). In women the femoral bone mineral density (adjusted for age, weight, and 
exercise) increased to 0.962 g/cm^ (p=0.099) (percentage difference of 4.7%) for those 
with a calcium intake of 800 to 1,200 mg but did not increase aty further at higher 
calcium intakes (p=0.089) during the study. To evaluate the effect o f weight, age, 
exercise, and smoking on bone mineral density, multiple regression analysis on bone 
mineral density for the femoral neck was performed. Weight, exercise, age, and smoking 
were independent predictors for bone mineral density in men. However, on multiple 
regression analysis on bone mineral density for the femoral neck for women, the 
independent [nedictors were weight, exercise, and age. The combination of these 
predictors ejq)lained 38% of the variance in bone mineral density in women and 46% in 
men. This study suggests that regular exercise, weight, calcium intake, and avoidance of
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smoking are important variables in achieving maximal peak bone mass in adolescents and 
young adults.
The effect of physical activity and calcium siq)plementation on bone mineral 
density (BMD) in young women was explored in a two-year, randomized, intervention 
trial (Friedlander, Genant, Sadowsky, Byl, & Ghir, 1995). One hundred and twenty-seven 
subjects (ages 20-35 years) were random^ assigned either to an exercise program, 
containing both aerobics and weight training components, or to a stretching progrant In 
addition to the exercise portion of the study, a double-blinded study that measured the 
effect of calcium intake on all subjects (exercise and stretching programs) was also 
performed. The total calcium intake for the calcium intervention group was 1500 mg/day 
including calcium supplementation and dietary intake. A placebo was given to the 
calcium control group without mention of dietary monitoring for calcium intake. Spinal 
trabecular BMD was determined using quantitative confuted tomograply ((^CT). Spinal 
cortical, femoral neck, and trochanterfe BMD were measured by dual energy x-ray 
absorptiometry (DEXA) and calcaneal BMD by single photon absorptiometry (SPA). 
Fitness variables included maximal aerobic capacity (V02max) and isokinetic muscle 
performance of the trunk and thigh. Measurements were made at baseline, one-year, and 
two-years. Sixty-three subjects (32 exercise, 31 stretching) completed the study, and all 
the measured bone parameters indicated a positive influence of the exercise intervention. 
There were signi&ant increases in BMD in the exercise versus the stretching group. The 
exercise group demonstrated a significant gain in BMD for spinal cortical (1.3 +/- 2.8%, 
p < 0.02), femoral trochanteric (2.6 +/- 6.1%, p < 0.05), and calcaneal (5.6 +/- 5.1, p < 
0.01) measurements. In contrast to exercise, the calcium intervention had no effect on any
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of the bone parameters. However, a limitation to the calcium intervention portion of the 
study is a lack of documentation of dietary calcium intake for the control group. In regard 
to fitness parameters, the exercise group conq)leted the study with significant gains in 
V02max and isokinetic (peak torque) values for the knee flexion and extension and trunk 
extension. This study indicates that over a two-year period, a combined regimen of 
aerobics and weight training has beneficial effects on BMD and fitness parameters in 
young women. However, the addition of da% calcium supplementation did not add 
significant benefit to the intervention group.
In summary, these studies suggest that regular exercise is important in achieving 
maximal peak bone mass in adolescents and young adults. Although the benefits of 
exercise for strengthening bones extend beyond earfy adulthood, the opportunities for 
true osteoporosis prevention are limited to this period due to the development of peak 
bone mass by age 30 to 35 years. Therefore a primary goal of osteoporosis prevention in 
this population is to increase peak bone mass in early adulthood through lifestyle 
changes. A strategy for mcreasing peak bone mass is through partkipation m physkal 
activity, specifically weight-bearing exercises. Consequently, interventions that 
encourage and support lifestyle changes, as exercise for the prevention of osteoporosis, 
need to be identified.
Knowledge and Changes in Health Behaviors
Based on Bandura’s Social Cognitive Theory (1986), when individuals are given 
knowledge and evidence, they will change their health behaviors in ways conducive to 
health promotion or risk reduction. These assunq>tk>ns have been supported by research 
studies that hypothesize that knowledge has resulted in changes in health behaviors
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(Biddle & Ashford, 1988; Blalock et aL, 2000). The relationshÿ between exercise 
knowledge and exercise behavior wiH be explored in the following literature review.
Biddle and Ashford (1988) conducted two eiqiloratory, community-based, cross- 
sectional retrospective studies. They examined the cognitions of aerobic exercisers and 
nonexercisers regarding health belief, exercise cognitions, exercise knowledge, and 
attributions of exercisers having a more positive cognitive profile. Exercisers were 
classified as those who participated at least twice a week in an aerobic-type plysical 
exercise and non-exercisers were those who participated occasionally, less than once per 
month, or never. Analysis looked specifically at the differences between exercisers and 
nonexercisers, between males and females, and between those under 40 and those over 40 
years of age. The study took place in England.
In Study 1, the sanqile was conyrised o f433 (199 women; 234 men) with 263 
under the age of 40. The 14-hem (true-fidse) questionnaire that assessed belief about 
general and cardiovascular health, intention to attend a screening clinic, health 
attributions (locus of causality o f CHD), and knowledge of health was administered. 
Subjects were also asked about participation in aerobic physical activity. Results revealed 
that exercisers and nonexercisers were significantly different in their health cognhion 
(beliefe and attributions concerning health and exercise) (P < 0.0001). Exercisers were 
higher in exercise knowledge, health motivation, and perceptions of control, and had 
done more in the past to maintain their cardiovascular health. Nonexercisers had more 
perceptions of vulnerability to general and cardiac ill health and perceived more barriers 
to attending a hypothetical cardiac screening clinic. There was also a significant effect for 
gender (p < .001). Women were significantly higher in perception of general health
16
vulnerability and health concern. Men scored higher in health motivation and perception 
o f heart vulnerability and were more likely to have done something about cardiovascular 
health in the past. Age had a significant effect (p < 0.0001) on ten variables. Partk^ants 
under 40 years of age were higher on knowledge, health motivation, and perceived 
benefits of action. Those over 40 years o f age had higher perceptions of general health 
and heart vulnerability, heart concern, and health saliency. They were more likely to have 
had a recent cardiovascular check-up and were more likety to have suffered recent 
cardiovascular health problems or had close femify members had (Biddle &
Ashford, 1988). This study supports the relationship between exercise knowledge, health 
beliefe, age, gender, and exercise behavior for cardiac risk reduction and health 
promotion.
In Study 2, Biddle and Ashford (1988) replicated their first study with another 
sample in order to extend their previous study. They added two more auns: (1) to 
ascertain the nature o f differences, if any, between exercisers and nonexercisers in health 
and exercise belief, and health knowledge and attributions and (2) to ascertam the nature 
o f gender and age differences if any, on the same variables. The sanq>le consisted of 468 
participants (238 men; 230 women). MANOVA revealed that exercisers and 
nonexercisers were significantly different (p < 0.0001). Exercisers were higher in their 
perceptions regardmg their intention to exercise, identified greater importance and 
benefits fisr exercise, and had higher health motivation and health saliency. They also had 
higher belief in exercise control and were more likely to have exercised and modified 
other health habits in the past. Nonexercisers had higher perceptions o f general health 
vulnerability. The two age groins (under and over 40 years) were significantly different
17
(p < .0001). The older group had higher perceptions of health saliency. The younger 
group had better knowledge, felt exercise was safer and had the highest intention to 
exercise. Also, other health behaviors were less likety to be adopted by those over 40 
years of age who were non-exercisers. It also showed that older people had less exercise 
knowledge and more negative beliefe and worries about exercise than younger people. 
This study indicates that beliefe are different between groups of exercisers and 
nonexercisers, and between gender and age groups. Perceptions of vulnerability to Ql 
health were associated with sedentary behavior.
In an experimental design research conducted by Blalock et aL (2000), the effects 
of abbreviated educational materials on osteoporosis-related knowledge, beliefe, and 
behaviors were studied. Five hundred thirty six participants were randomly assigned to 
one of four groups and given packets on either general information of osteoporosis, 
instructions on how to increase one’s level of exercise, both packets, or no packets. 
Measures of osteoporosis knowledge and health beliefe were used as independent 
variables to predict exercise behavior in the sample o f307 women, aged 35 to 43 years. 
The instrument developed to assess health beliefe consisted of 17 health belief questions 
(five calcium intake, five exercise behavior specific, one exercise self-efScacy, one 
calcium intake self-efBcacy, four osteoporosis specific, and one question regarding health 
salience). All 17 questions on the health belief instrument were assessed using multiple 
item responses, and scale scores were computed as the unweighted average of hem 
responses. The health belief total scale alpha was not reported. However, the Cronbach 
alpha exceeded .70 for the exercise specific questions and the exercise self-ef&acy 
question. Osteoporosis knowledge was measured by 20 true/felse questfons. The KR-20
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for the osteoporosis knowledge instrument was .80 at the first assessment, pre­
intervention. Exercise behavior was defined as weight bearing exercise at least three days 
per week. Exercise level was assessed by a self-report response to a series of questions 
asking participants how often they performed 11 weight-bearing physical activities, and 
the length of the workout. The number of questions and scale of possible scores were not 
reported. Logistic regression analyses revealed that increased knowledge o f the 
effectiveness of exercise in reducing osteoporosis risk was associated with a greater 
likelihood of meeting the recommended exercise guidelines for osteoporosis prevention. 
This analysis also implied a correlation between increase knowledge about exercise and 
increase exercise behavior.
Women’s knowledge and practices regarding the prevention and treatment of 
osteoporosis were explored in a descriptive/exploratory study conducted by Ribeiro et al. 
(2000) based on a convenience sanq>le of 185 women, ages 25 to 84 years. The data were 
obtained through a questionnaire that was specifically designed for the purposes of this 
study and included a mixture of structured and open-ended questions. The method of 
analysis for quantitative data was not identified in this article; however, the researchers 
reviewed responses to the open-ended questions, and the most fipequent comments and 
concerns were noted. The data revealed that 94% of the women in the study had read or 
heard something about osteoporosis from various sources. However, only 55% had found 
the mformation useful Most o f the women in the study were aware that women’s bones 
got thinner and more brittle with age; however, onfy 59% realized that the same process 
occurred in ekierfy men; and 88% of women did not know that bone demineralization 
begins before menopause. Knowledge of risk foctors for osteoporosis was generally
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deficient. Thirty three percent were able to identify only one risk Actor correctly and 
27% gave vague or incorrect responses. Only 15% of the respondents identified sedentary 
life style as a significant behavioral risk Actor. Additional data revealed that a 
considerable portion of the respondents either did not exercise at all (16%) or exercised 
only once or twice a week (19%). Only 29% of the respondents knowingly used exercise 
for osteoporosis prevention. The results also indicated that women’s knowledge about 
osteoporosis was generally deficient even among those who were reasonabfy well 
educated. They were unaware that the onset o f bone demineralization starts before 
menopause thus conceivably resulting in thoughts that preventative measures, such as 
exercise, are unnecessary until after menopause. The findings of this study suggest that 
women possess limited knowledge about osteoporosis. Additionally, they were not taking 
adequate measures, such as exercise, to prevent or treat osteoporosis as they age.
In a recent descriptive correlational study by Taggart and Connor (1995), the 
Health Belief Model (HEM) was used as a framework to investigate the relationship of 
exercise habits to knowledge about osteoporosis and health belieA. The convenience 
sangle consisted of 113 female college students, aged 18 to 53 (M = 25). It was 
hypothesized that the perception of susceptibility to osteoporosis and the benefits of 
exercise in preventing it, in contrast to recognition of barriers to exercise, would be 
poshivefy related to the fiiequency of an individual’s exercise. Particqxints assessed their 
exercise habits utilising a self-report o f weekfy exercises listed according to type and 
fiequency. The Osteoporosis Health Belief Scale (Kim et aL, 1991), a closed-ended 
questionnaire, consisting of five subscales (susceptibility, seriousness, exercise barriers, 
exercise benefits, and health motivation) was used to collect the data. Cronbach a^has
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for internal consistency ranged &om .61 to .80 for each of the five subscales (Kim et aL, 
1991). The reliability for this questionnaire was not reported for this study. The 
Osteoporosis Knowledge Test (Kim et aL, 1991), was used to measure particÿants’ 
knowledge of risk fiictors for osteoporosis, its potential consequences, and the benefits of 
exercise for the prevention of osteoporosis. Reliability coefBcient for internal consistency 
(KR 20) for the exercise subscale of the Osteoporosis Knowledge Test was .69 (Kim et 
aL, 1991). The results varied for the relationship between specific health beliefo, 
knowledge, and exercise. Data analysis using Pearson correlation coefBcients showed no 
statistically significant relationships between fi^quency of exercise and either 
osteoporosis knowledge or perceived susceptibility. However, results demonstrated that 
students who were most knowledgeable about osteoporosis perceived more benefits of 
exercise (r = .25, p < .01). Students Wio had higher scores on perceived seriousness of 
osteoporosis had higher perceived susceptibility to osteoporosis (r = .24, p < .05). Also, 
there was a positive relationship between age and perception of barriers to exercise (r = 
.94, p < .001). Significant positive relationships were also shown between age and 
knowledge scores (r = .19, p < .04) and age and health motivatfon (r = .19, < .05). Thus, 
the older the student, the greater the knowledge of osteoporosis and the higher health 
motivation.
Although older students had greater knowledge of osteoporosis, they also 
identified more barriers (r = .94, p < .01) to exercise than did the younger students. 
Results from the partkÿants’ self-report of exercise habits revealed that those udio 
exercised more did so for reasons other than osteoporosis prevention (increased muscle 
strength, weight controL inqnroved appearance, and enhanced cardiovascular fiinction).
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This study did find significant relationships between knowledge and perceived benefits of 
exercise; however, it did not identify any statistically significant relationshq) between 
exercise habits and osteoporosis knowledge (Taggart & Connor, 1995).
It is evident in the studies reviewed that the relationship between exercise 
knowledge and exercise behavior is inconclusive due to conflicting results. Generally, 
individuals possessed limited knowledge of osteoporosis. None-the-less, in some studies 
individuals who were more prone to exercise had more knowledge of either the general 
benefits or osteoporosis risk preventative benefits of exercise. The literature also supports 
the proposition that knowledge alone is not the onfy variable related to exercise behavior. 
Although a person may be knowledgeable about the benefits of exercise, Actors such as 
feelings of vulnerability or perceived barriers to exercise may inhibit a person from 
initiating exercise behavior. It is therefore inqwrtant to address other fiictors associated 
with exercise for example, a person’s perceived eflBcacy to initiate and maintain exercise 
as a health promoting behavior. The concept of self-efiScacy addresses the perceptions 
that individuals have regarding their ability to implement behavior change, maintain the 
behavior, and persist in performing the behavior in the fiice of obstacles (Bandura, 1986). 
Self-efBcacv
One recent study (Chen, Neufeld, & Skinner, 1999) utilized the HEM along with 
two other models (Model of Human Occupation and Health Locus of Control) to 
investigate fiictors influencing compliance with a home exercise program. The sanq)le 
consisted of 62 participants (39 women and 23 men) in an iqiper extremity rehabilitation 
program. Ages ranged fix)m 23 to 88 years (M = 47.8). Questionnaires consisted of: a 19- 
hem 6-point Likert scale Health Belief Survey, developed by the researcher, designed to
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assess perceived severity of heahh condition (seven-hems), perceived benefits (two- 
hems), perceived barriers (eight-hems), and self-efiBcacy for performing a prescribed 
home exercise program (two-hems); an 18-hem 6-point Likert Muhidimensionai Heahh 
Locus of Control Scale (Wallston & Wallston, 1978) that measured perception of internal 
control; Modified Activity Profile, based on Baum’s (1995) Activity Card Sort to 
determine perceived capacities and extent of enjoyable activities by persons whh upper- 
extremhy orthopedic condhions; and a home exercise self-report diary. Data ana^rses 
were performed using Spearman rank order correlation, /-test, chi-square, and multiple 
linear regressions. Results of stepwise regression revealed that onfy one variable, 
perceived self-efBcacy, was significantfy related to exercise compliance behavior (p <
.01). Exercise compliance was determined by comparing the participant’s self-report of 
performed exercise to the therapist’s recommendations. Participants whh higher 
perceived self-e£5cacy about the home exercises were more compliant whh therapists’ 
recommendations.
Laffrey (2000) conducted a study on physical activity among 71 older Mexican 
American women ages 60 to 87 years. Theories o f stage of readiness for change and self- 
efScacy were used to guide this research that fiwused on relationsh^ of age, stage of 
readiness for exercise, and exercise self-efiBcacy on performance of physical activity and 
preference for leisure plqrsical activities. Physical activity data were collected by use o f a 
Seven-Day Physical Activity Recall Questionnaire (PAR) (Blair, 1984). In this sample,
56 women reported performing a mfnimum of one leisure activity, predominantfy 
walking. Self-efiBcacy for exercise was measured whh a self-sfiBcacy questionnaire 
developed ly  Marcus and Owen (1992), which consisted of a five-hem measure of
23
confidence about one’s ability to persist with exercise in a variety of situations. Stage of 
readiness for change (precontenylation, contemplation, preparation, action, and 
maintenance stages) was measured by the Stage of Readiness for Change for Exercise 
Questionnaire (SOR). Marcus, Selby, Niaura, and Rossi (1992) adapted the SOR from 
Prochaska and DiClemente’s (1984) Stage of Readiness for Smoking Cessation 
Questionnaire. Comparing scores with scores on the PAR established concurrent validity 
of the SOR. The revised SOR showed a k  index (coefBcient of alienation that measures 
the lack of relationship between two variables) of reliability of .78 over a two-week 
period. Results from a Pearson’s correlation analysis demonstrated that decreased age 
was significantly and inversely related to an increase in daily activity, leisure/sport 
activity, and total habitual activity, but was not significantly related to stage of readiness 
or exercise self-efBcacy. St%e of increased readiness and exercise self-efBcacy was 
significantly and positively related to increases in leisure/sport activity and total habitual 
activity, but onfy self-efiBcacy was significantfy positively related to daily activity. Stage 
of readiness and exercise self^fiBcacy also demonstrated a positive linear relationship. A 
one-way analysis of variance was used to examine exercise self-efiBcacy scores among 
the stage of exercise readiness groups. Self-efiBcacy was found to differ significantfy by 
stage of readiness (F (4,59) = 7.06, p < .01). Three hierarchical muhÿle regression 
analyses were used to determine the extent that age, self-efiScacy, and stage of readiness 
predicted total habitual activity, daify activity, and leisure/sport activity. Age, self- 
efiBcacy, and stage of readiness accounted for 27% of the variance in daify activity and 
32% of the variance in leisure/sport activity. Age accounted for 17% of the variance in 
daify activity. Self-efiBcacy and stage of readiness contributed an additional 10% to the
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variance in daily activity. Age was significantly and negative^ related to both daily and 
leisure/sport activities. When the three variables of age, st*%e of readiness, and self- 
efficacy were examined together, stage of readiness did not significantfy predict daify 
activity after accounting for age and self-efficacy, which were both significant at (p < 
.01). Following an examination of the other variables, self-efficacy was the onfy 
significant predictor of leisure/sport activity (p < .01) in the presence of age and stage of 
readiness. This study supports the relatfonship between self-efficacy and exercise 
behavior.
Knowledge and Self-efficacv
The relationship between knowledge of osteoporosis-preventive behaviors 
(calcium intake and exercise participation) and predictor variables o f self-efficacy to 
perform lifo activities, knowledge of healthy behaviors and benefits and barriers to 
calcium intake and exercise were explored by a descriptive study o f233 college women, 
aged 17 to 42 years, mean age o f20.68 years (SD 4.30) (Ali, 1996). This study was 
conducted utilizing the Health Promotion Model (Pender, 1987). Exercise behavior was 
assessed by a self-report of physical activities during the course of an average week. 
Participants were asked if they exercised or not. Those who exercised were asked to 
identify which weight bearing exercises they performed, including the total number of 
minutes and number of days per week that the activity was performed. A total exercise 
score was e^q>ressed in minutes per week. This measurement of exercise behavior was 
previousfy tested in a population of postmenopausal women and had a test-retest 
reliability coef&knt o f 0.910 over a two-week period. Onfy 3% of this populatfon 
reported performing regular exercise, 62% reported exercising irregularfy, and 35%
25
reported exercising when they consumed a high caloric intake. The mean total exercise 
minutes/week was 233.58. Self«fBcacy was measured by Sherer and Adam’s (1983) 
General Self-EfElcacy Scale. In this study, the 17-item scale had a Cronbach’s alpha of 
0.899. Knowledge o f healthy osteoporosis-preventive behavk>rs was measured by a six- 
item modified knowledge test that addressed calcium, exercise, smoking and alcohol 
consumption (Ali & Bennett, 1992). Forward stepwise multiple regression was used to 
predict exercise behaviors. The women who perceived themselves as having a higher 
level of general self-efiBcacy were more knowledgeable o f osteoporosis-preventive 
behaviors and perceived greater benefits to exercise participation. Their higher general 
level of self-efiBcacy was also predictive of increased exercise performance. Study results 
support a positive relationship between exercise knowledge and general self-efiBcacy. 
Unfortunately exercise self-efiBcacy for the prevention of osteoporosis was not 
specifically examined in this study. An additional significant finding of this study 
identified weaknesses of this population regarding knowledge of exercise related to 
osteoporosis preventfon. None o f the particpants had knowledge about exercise and how 
it strengthens bones and increases bone mass to avert brittle bones associated with old 
age.
In a cross-sectional study conducted by Blalock et aL (1996) o f 452 
premenopausal women, predictors of osteoporosis exercise behaviors were examined. A 
mailed questionnai assessed stage in the precaution adoption process and 12 knowlec^e 
and attitudinal variables of which eight were associated with participation in weight­
bearing exercise. Exercise state was measured by an instrument adopted from the 
Mmnesota Leisure Time Plqrsical Activity (Questionnaire (Taylor et a l, 1978). Women
26
were asked whether th ^  had participated in any of 10 different exercise activities on a 
regular basis during the preceding month. Osteoporosis knowledge was assessed by a 60- 
item true/&lse questionnaire. Exercise Self-efBcacy was assessed by three items from the 
Osteoporosis Self-EfBcacy Scale (Horan, Kim, Gendler, & Patel, 1994). Measures of 
health motivation, perceived severity o f osteoporosis, barriers and concerns related to 
calcium intake and exercise behavior were either from or adopted from the Osteoporosis 
Health Belief Scale (Kim, Horan, Gendler, & Patel, 1991). Women were classified into 
one of seven stages of exercise, dependent upon exercise behavior. Stage 1 consisted of 
individuals who never seriously thought about increasing exercise currently performed, to 
Stage 7 consisting of currently doing things to increase the amount of exercise performed. 
Chi-square analyses were used to determine if women in different stages differed with 
respect to their interest in acquiring knowledge about osteoporosis. Women in Stage 1 
had less knowledge of osteoporosis than did women in Stage 2 (t (24) = -2.87, p < .01). 
Women in Stage 4 perceived exercise as more inconvenient (barrier) than did women in 
Stage 5 (t (177) =3.69, p< .001). Women in Stage 6 perceived exercise as more 
inconvenient than did women in Stage 7 (t (209) = 2.94, p< .01). A stepwise discriminant 
ana^rsis to test for interactions between selected variables revealed that education (years 
of school) and self^fBcacy predicted exercise stage. Post hoc conqjarisons between 
exercise stages revealed that never-eng%ed women (Stages 1 & 2) had less knowledge 
about osteoporosis than women in any of the later stages. Current^ engaged women 
(Stages 4 & 5) reported more exercise benefits and higher self^fBcacy. Conqxared with 
women in any of the earlier stages, women in the acting stage (Stages 6 & 7) reported 
more health motivation and greater self^f&acy, stronger beliefr in the effectiveness or
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benefits o f exercise m relation to osteoporosis risk reductnn, and fewer exercbe barriers. 
Finally women in Stage 1 reported lower self«fBcacy, more exercise inconvenience and 
fewer exercise benefits than women in bighw stages of exercise. A stepwise discriminant 
analysis revealed four significant independent predkators of exercise stage; exercise 
inconvenience, (F (3,429) = 10.70, p < .0001); self-efBcacy (F (3,429) = 5.85, p < .001); 
exercise benefits, (F (3,429) = 4.50, p < .01); and health motivation, (F, (3,429) = 4.38, p 
< .01). These exercise stage predictors were associated with reporting more exercise 
benefits and higher self-efiBcacy. The variable most strongly associated with exercise 
behavior was self-efiBcacy. However, knowledge and perceived benefits o f exercise were 
identified as important discriminating fiictors between women who were thinking about 
changing their exercise behavior and those who were not.
The impact of an osteoporosis prevention program, based on the HBM 
(Rosenstock, 1966) and Self-EfiBcacy Model (Bandura, 1977), was assessed in a study of 
31 college women by Sedlak et aL (1998). The study represented a classic experimental 
design with one control groiq) and one treatment group. The sample included women 
enrolled in a ficshman level pre-nursing course. Three instruments were utilized to assess 
osteoporosis knowledge, osteoporosis health beliefe, and self-efiBcacy for calcium intake 
and exercise for the prevention of osteoporosis. Osteoporosis knowledge was assessed 
iitilmng a 24-item multiple-choice instrument that measured knowledge of osteoporosis 
(Kim et al., 1991). The test items addressed general osteoporosis knowledge and the 
relationshÿ of activity levels, as well as appropriate exercise and dietary mtake of 
calcium to prevent osteoporosis. The Osteoporosis Health Belief Scale (Kim et aL, 1991), 
a 42 hem self-report questionnaire based on the HBM, was used to measure health beliefe
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related to osteoporosis. The Health Belief Scale consists o f seven subscales (perceived 
susceptibility and seriousness of developing osteoporosis, benefits o f exercise, benefits of 
calcium intake, barriers to exercise and barriers to calcium intake for preventing the 
development o f osteoporosis, and general health motivation). The reliability for the entire 
scale was .74 at pretest and .84 at posttest. Confidence to conduct activities related to 
osteoporosis prevention was measured by the Osteoporosis Self-EflScacy Scale (Horan et 
aL, 1998). This measurement consists of a 12-item visual analogue scale that measures 
confidence in conducting activities related to osteoporosis prevention with an enq)hasis 
on exercise and dietary intake of cakhun. The intervention group (n=l8) participated in 
an educational program for three weeks, consisting of receipt of instructional materials, 
didactic instruction, and group discussions. The control group (i^ l3 ) met with 
researchers twice to complete the three tools, at pretest and posttest, as did the 
intervention group, but did not receive any osteoporosis information. Interestingly, at 
pretest and posttest subjects the control group had higher exercise self-efiScacy than the 
experimental group (460.53 versus 427.94) and (496.46 versus 425.16) respective^ out 
of a possible range of 0 to 600, although this was not reported as statistically significant 
by the authors. A repeated measures of anafysis of variance was used to compare the 
effect o f intervention on subjects’ knowledge and health belief about osteoporosis. The 
intervention group had a significant^ greater increase in knowledge than the control 
group (F-ratio = 15.08, p < .001). There was no statistically significant correlation found 
between self-efiBcacy and knowledge.
This study supported the use of osteoporosis education programs to improve 
osteoporosis knowledge and health beliefo. Findings on self-efiBcacy were statistka%
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non-significant for pte and posttests in both control and intervention groups, however 
exercise self-efBcacy scores were higher in the control group at both pretest and posttest 
conq)ared to the e;q)erimental groiq). No relationship was identified between increased 
knowledge of osteoporosis and self-efBcacy in the e7q)enmental group. This study 
presented two significant limitations, specifically, the fiict that all the subjects in this 
study previously participated in a study on osteoporosis risk Actors and a high drop out 
rate (49%) resulting in a small study population. Additionally, the impact of students' 
participation in a previous osteoporosis study may have affected their knowledge level 
and thus may not reflect the general college students’ knowledge level of osteoporosis. 
This study stressed the importance of further research regarding various learning 
experiences to increase subjects’ knowledge, self-efBcacy and confidence to perform 
osteoporosis prevention strategies.
In an additional study conducted by Sedlak et aL (2000), the HBM was utilized to 
study interventions related to increasing osteoporosis knowledge, health belieA and 
health behaviors in a community-based convenience sample of 138 men, aged 65 years 
and older. In this theory based descriptive study, four instruments were utilized consisting 
of the Osteoporosis Knowledge Test (OKT) (Kim et aL, 1991), Osteoporosis Health 
Belief Scale (OHBS) (Kim et aL, 1991), Osteoporosis Self-efBcacy Scale (OSE-Exercise) 
(Horan et aL, 1998), and the Osteoporosis Preventing Behaviors Survey (Doheny & 
Sedlak, 1995). Osteoporosis Knowledge Test is a 24-hem muhÿle-choice instrument that 
measures knowledge of osteoporosis (Kim et aL, 1991). The test hems addressed general 
osteoporosis knowledge, exercise, and dietary intake o f calcium to osteoporosis 
prevention. The percent knowledge scores on 24 questions ranged from 5 to 91 whh a
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mean percent score of SO (SD = 18.83). The Cronbach’s a^ha for the total knowledge 
score was .80. Utilizing a standard school grading scale of A = 90%, B = 80%, C = 70%, 
and D = 60%, a majority of the men (71%) Ailed the knowledge test. These scores 
indicated that men have a low level of osteoporosis knowledge. The Osteoporosis Self- 
Efficacy Scale, a 12-hem visual analogue scale, asked subjects to rate their confidence 
about doing osteoporosis preventing activities (0 = least confident to 10 = most 
confident). This scale measured their perceived level of confidence related to performing 
osteoporosis prevention behaviors that addressed exercise and calcium intake. The score 
obtained on the Self-Efficacy Exercise subscale (hems 1-6) of the Self-Efficacy Scale 
specifically assessed confidence in conducting exercise activities related to osteoporosis 
prevention. Responses on the six exercise hems were summed, muhÿlied by 10, divided 
by six (six-hems) and converted to percent scores for “Exercise.” The Cronbech’s alpha 
for the Exercise scale was .96, and the mean exercise score was 66.93 % (SD = 25.13). 
The 95% confidence interval for the mean o f66.93 % indicated that the population mean 
was likely to All whhm the range o f64.79 % to 69.07 %. Thus men reported a 
moderately high (70%) level of confidence to perform exercise for the prevention of 
osteoporosis. Unfortunately only one third of the men in this study reported performing 
weight-bearing exercise a minimum of twice a week, and onfy 10% reported doing these 
exercises six or more times per week. This study identified an inverse relationship 
between self-efficacy for exercise and exercise performance.
In conclusion, based on the review of the Aerature, the variable most strongfy 
associated whh exercise behavior was self-efficacy. However, osteoporosis knowledge 
and perceived benefits of exercise were identified as inqmrtant discriminating Actors
31
between individuals who were thmking about changing their exercise behavior and those 
who were not. College women who perceived themselves as having a h%her level of 
general self-eflScacy were more knowledgeable o f osteoporosis-preventive behaviors and 
perceived greater benefits to exercise partkipatmn. Their higher general level of self- 
efficacy was also predictive of increased exercise performance. Study results supported a 
positive relationship between exercise knowledge and general self-efficacy. 
Premenopausal women identified four significant independent predicators o f exercise 
stage: exercise inconvenience, self-efficacy, exercise benefits, and health motivation.
These exercise stage predictors were associated with reporting more exercise benefits and 
higher self-efficacy. Elderly men demonstrated a low level of osteoporosis knowledge, 
moderate^ high exercise self-efficacy and low exercise performance, thus demonstrating 
an inverse relationship between exercise self-efficacy and exercise performance.
The literature suggests that people have limited knowledge of osteoporosis 
preventative behaviors. Although studies have addressed techniques to increase 
osteoporosis knowledge, studies examining its relationship to exercise self-efficacy have 
been scant or inconclusive. Therefore, the relationship between the variables of 
osteoporosis knowledge and exercise self^fficacy is important to understand in order to 
promote exercise for the prevention of osteoporosis.
Research Hvpothesis
For this study, evaluating the relationshq) between exercise knowledge and 
exercise self-efficacy for the prevention of osteoporosis was e?q)lored by presenting the 
following research hypothesis:
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H(R) 1. There is a positive relationsbip between osteoporosis exercise knowledge 
and exercise osteoporosis preventative self-efBcacy in young adults. 
rnnceptual Definitioos
For the purpose of this study, the following are the definitions of concepts: 
Osteoporosis exercise knowledge. General knowledge about osteoporosis risks 
and the i^ropriate type and frequency of exercise recommended for osteoporosis 
prevention.
Exercise osteoporosis self-eflBcacv. One’s perception regarding how capable one 
is of initiating or maintaining exercise for the prevention of osteoporosis.
Young adults. Includes those individuals who are 18 to 35 years of age.
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CHAPTERS
METHODS
Research Design
This study was conducted using a descrÿtive, correlational design that described 
relationships between variables and did not infer cause-and-effect relationships. This 
study was a secondary data analysis of a larger study performed for the purpose of 
analysis of psychometric properties of osteoporosis instruments (Gendler, Martin, 
Coviak, Mellon, Kim, & Rodrigues-Fisher, 1998). There was no e^qierimental 
manipulation or random assignment to groups. Therefore, the aim o f this study was to 
describe the relationship between the variables of osteoporosis exercise knowledge and 
exercise self-efBcacy for the prevention of osteoporosis.
Setting and Sanyle
The convenience sangle o f353 young adults, age 18 to 35 years, was 
extrapolated from the main study o f425 subjects. This population was selected because 
there is limited information regarding this age group and osteoporosis exercise 
knowledge and exercise self-efBcacy for the prevention of osteoporosis. Bone health can 
be affected by habits early in life. Peak bone mass occurs around age 30. Risk for 
developing osteoporosis is dependent on establishing regular exercise patterns earfy in 
life that affect bone health in later years. Permission to use these data was secured from 
the authors (^xpendix G).
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Instrumentation
The Osteoporosis Knowledge Test (Kim et aL, 1991) was used to measure general 
knowledge of osteoporosis and exercise. The Osteoporosis Exercise Self*efiBcacy scale 
(Horan et aL, 1998) was used to measure perceptions about the capability of doing 
exercise for the prevention of osteoporosis. The Osteoporosis Knowledge Test and Self- 
EflBcacy Scale were developed as part of ongoing research at Grand Valley State 
University, Allendale, Michigan, related to osteoporosis prevention with a population of 
201 women 35 years and older. These instruments have been used in a variety of studies 
and specifically with college age students (Sedlak & Doheny, 1996; Sedlak et aL, 1998). 
Demographic data of the sample were also described.
Demographic data. For the present study, the sample was described according to 
age, gender and ethnicity.
Osteoporosis knowledge test. The Osteoporosis Knowledge Test (OKT) was 
developed by Kim et aL, (1991) and used to measure the degree of knowledge about 
osteoporosis risks and preventive behaviors. The OKT is a 24 hem mukÿk-choice test 
regarding knowledge about risk fiictors for osteoporosis, exercise behaviors and calcium 
intake and their effects on osteoporosis. The OKT (Appendix C) consists of two 
subscales: Osteoporosis Knowledge Test Calcium Scale (hems 1*9 and 17-24) and 
Osteoporosis Knowledge Test Exercise Scale (hems 1-16). The OKT Calcium and OKT 
Exercise subscales both share nine common hems (1-9). ReliabOhy coefficients for 
internal consistency (KR 20) for OKT Exercise subscale is .69 (Kim et aL, 1991).
Validity of the OKT was evaluated by content validity and hem anafysis. For this stiufy a 
total of 16 of the 24 OKT hems were used, nine items regarding general osteoporosis
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knowledge (items 1-9) and the Exercise subscale (OKTE) (items 10-16). For this study, 
the KR-20 for OKT instrument, items 1-16, was .5361.
Osteoporosis self-eflfcacv exercise scale. The Osteoporosis Self-EfBcacy 
Exercise Scale (OSE-Exercise) is a subscale o f the Osteoporosis Self-EfiBcacy Scale 
(Horan et aL, 1998) that measures perceptions about confidence that the subject fixis 
about doing exercise related activities, such as waOdng, swimming, golfing, biking, or 
aerobic dancing. The OSE-Exercise (See Appendix D) consists o f a ten-item instrument, 
conqxrised o fa  visual analog 100 millimeters long for each item. Subjects completed the 
questionnaire with instruction and guidance fiom the interviewer. Subjects were 
mstructed to place and on the line that represents their own perceptions on a 
continuum between "not at all confident” and “very confident.” Scores range from 0 to 
100.
The reliability coefBcient for internal consistency (Cronbach alpha) o f the OSE- 
Exercise Scale is .94 (Horan et al., 1998). Validity o f the Osteoporosis Self-EfiBcacy 
Scale was evaluated by fiictor analysis and hierarchical regression anafysis (Horan et aL, 
1998). The coefficient a^ha for internal consistency on the OSE-Exercise for this study 
was .967.
Data Collection Procedures
The research data were originally collected from several sites at two Midwest 
universities: freshman health classes; students; frKuky; staf^ and community at Better 
Bones Tour; student center, wellness events; and selected physical therapy and nursing 
classes. The total number o f sutgects in this primary study totaled 425.
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Human subject review procedures. The procedures as they appty to human 
subjects were followed. Prior to data collection, permission to conduct the stiufy was 
obtained from the Human Research Review Committee o f Grand Valley State University 
(GVSU) in 1998 and potential particÿants at the time of their participation. At one 
institution, the investigators and data collectors came to the various classes following 
foculty %reement and distributed the questionnaires to their classes. The questionnaires 
were collected from the participants upon conq>letion. At the remaining institutions, the 
protocol for data collection consisted of particÿants con^leting the questionnaires at 
their convenience on their own time. The questionnaires were either returned to a foculty 
or the participants placed the questionnaires in a box outside the researcher’s ofBce. Prior 
to participation in the study, either a research assistant or the researchers read the 
following sangle script to each potential participant:
Hello, I am _________ , a graduate assistant in the Kirkhof School
of Nursing working with the Osteoporosis Research Project.
Professors in the School of Nursing are conducting this study to 
better understand people's knowledge and health beliefr about 
osteoporosis. We would like your particÿation in the study. It 
means you would fill out some questionnaires. It will take 
approximately 20 minutes. We ask you to do this on your own time 
so that class time will not be interrupted. We would also like to 
contact you in the future for a follow-up to the research. Your 
partkÿatfon is voluntary and you may withdraw from the study at 
anytime. The information will be confidential and will not be
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associated with your name. When you complete your 
questionnaires, please separate your consent sheet from the packet 
(which contains your name) and place it in the envelope outside 
Professor Gendler's ofiBce (230 Henry). A box will also be placed 
at the same location for you to place your questionnaires in.
Periodically during the data collection months, questionnaires were available at 
campus wellness events. Student Services were requested to have questionnaires 
available for distribution. Potential subjects who verbally agreed were given the 
written questionnaires. The length of time for a subject's participation in the study 
consisted of approximate^ 20 minutes on a single occasion to complete four self- 
administered questionnaires. Completion of the osteoporosis questionnaires was 
considered consent to participate. All subjects were invited to participate in future 
studies. They were asked if they were willing to be contacted by the investigators 
as potential participants in future studies on osteoporosis risks and prevention. 
Individuals were asked to complete a consent form agreeing to be contacted 
regarding future studies (Appendix A). This consent form was returned separately 
from the questionnaires. The subjects were informed that their participation was 
voluntary and that they were free to withdraw from the study at arqr time. They 
were informed that precautions would be taken to maintain confidentiality. 
Partkpants were asked to complete a demognphk sheet (Appendix B). All 
denaographic data were kept in a secured area accessible only to the investigators 
and future graduate research assistants who were trained in maintaining
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confidentiality. A code was constructed that maintained confidentiality and made 
demographic data available to investigators.
The subject population characteristics (e.g., state of health, age, sex, ethnic 
background) were obtained. The identified goal of this study was to collect sufiBcient data 
during a two-year period fi’om a variety of age, gender, and ethnic groups for the purpose 
of psychometric anafysis of osteoporosis instruments. The criteria for con^leting the 
questionnaires included age 18 years or older. The cost to the subject consisted of time 
and energy spent on completion of the questioimaires, which was approximately 20 
minutes or less. There was no monitary remuneration given to the subjects. There were 
no potential risks to the subjects. Permission to perform a secondary data analysis was 
obtained from the Human Research Review Committee at Grand Valley State University.
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CHAPTER 4 
DATA ANALYSIS
The purpose of this study was to determine if there is a relationship between 
exercise knowledge and exercise self-efBcacy for the prevention of osteoporosis in young 
adults aged 18 to 35 years. The hypothesis was that young adults who possessed greater 
osteoporosis exercise knowledge would have greater exercise self-efBcacy for the 
prevention of osteoporosis. Product moment correlation statistics were utilized to 
examine the relationship between osteoporosis knowledge and exercise self*efBcacy. The 
independent variable was exercise knowledge as measured by the Osteoporosis 
Knowledge Test (OKT) (questions 1-16) (Kim et aL, 1991). The dependent variable was 
the level of exercise self«f5cacy as measured by the Osteoporosis Self-efficacy Exercise 
Scale (OSE-Exercise) (Horan et aL, 1998). The sangle was described on gender, age and 
ethnicity, and the relationship of gender and age to osteoporosis knowledge and exercise 
self-efficacy. The standard Statistical Package for the Social Sciences (SPSS 10.0) was 
used to analyze the data. The level of significance was defined as an alpha of .05. 
Demographic Data
There was a total o f353 subjects with 226 (64%) females and 96 (27.2%) males. 
There were 31 subjects (8.8%) with missing gender data. The subjects ranged in age firom 
18 to 35 years, with a mean of 20.13 years (SD = 3.03). The mean age for females was 20 
years (SD = 3.07). The mean age for males was 19.71 (SD = 2.64). The subjects were 
primarity Caucasian (i^328,92.9%), followed by Asian (m=6,1.7%), Black (n=6,1.7%),
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Latino (i^ 3 ,0.9%), Native American (n=l, 0.3%), Biracial (n=7,2%). Race was not 
identified for (m=2,0.6%) participants (See Table 1).
Table 1
Description o f Sample bv Age. Gender, and Fthnicitv
Variable n %
Age (n=353)
18-22 305 86.4
23-27 33 9.4
28-35 15 4.2
Gender (i^353)
Females 226 64.0
Males 96 27.2
Not Identified 31 8.8
Ethnicity (n=353)
Asian 6 1.7
Black 6 1.7
Caucasian 328 92.9
Latino 3 .8
Native American 1 .3
Biracial 7 2.0
Missing Data 2 .6
Total 353 100.0
Osteoporosis Knowledge Test
The OKT (Kim et aL, 1991) was used to measure osteoporosis knowledge. It is a 
24 item multiple-choice test regarding knowledge about risk Actors for osteoporosis,
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exercise behaviors and cakium intake and their efifects on osteoporosis. The portions of 
the OKT used for this study, comprised 16 of the original 24 questions, and pertained to 
general osteoporosis knowledge and exercise specific questions and their effects on 
osteoporosis. The level of measurement as obtained by the OKT for osteoporosis 
knowledge represents two levels. Each individual question has a dkhotomous answer of 
either right or wrong and is therefore nominal The total score of all questions on the 
Osteoporosis Knowledge Test (1-16) regarding a subject is considered interval
Questions 1-9 of the OKT pertain to general osteoporosis knowledge of risk 
fiictors. Questions 10-16 on the OKT relate to knowledge of exercise for the prevention 
of osteoporosis. Therefore, KR-20 was used to measure reliability coefBcknts for 
internal consistency for the total scale and separate^ on items 1-9 and items 10-16 o f the 
OKT. The KR-20 for the entire OKT instrument was .5361. The KR-20 for OKT 
questions 1-9 was .5157 and for questions 10-16 was .4238, thus indicatmg only a 
moderate degree of reliability for each concept: general osteoporosis risks and exercise. 
The KR-20 performed on the entire instrument demonstrated a moderate degree of 
reliability.
The possible range of scores on the OKT was 0 -  16. For this sanq)le, the range 
was 4 -1 6  (See Table 2). The mean on the OKT was 10.81 (SD=2.27); therefore the 
subjects only answered 10 out o f 16 questions correctly or 63%. Table 3 lists each 
question with number and then percent o f subjects who answered h correctfy. Four out of 
the nine questions (questions 3 ,6 ,7 ,8 ) that pertained to generalized osteoporosis 
knowledge were correctly answered less than 50% of the time (See Table 3), wfoereas one 
out of seven questions (question 10) that pertained to osteoporosis exercise specific
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Table 2
Distribution of Scores on the OKT fN=352^
Correct answers 
Number and %
n %
4 (25%) 1 .3
5 (31%) 4 1.1
6 (38%) 7 2.0
7 (44%) 21 6.0
8 (50%) 22 6.3
9 (56%) 38 10.8
10 (63%) 59 16.8
11 (69%) 57 16.2
12 (75%) 57 16.2
13 (81%) 48 13.6
14 (88%) 24 6.8
15 (94%) 11 3.1
16 (100%) 3 .9
questions was answered correct^ less than 50% of the time. An analysis of scores 
showed that 0.9 % of the sulgects (ir=3) answered 100 % of the questions correctly. 
Twenty four percent (n=83) of the subjects answered 81% to 94% of the questions 
correct^. Sbcteen percent (ofST) of the subjects answered 75% of the questions correctly
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Tables
Questions Answered Correctly bv Percentage of Subjects
OKT
Question
%
Correct OKT Questions
I. 91 Diet low in milk products
2. 70 Being menopausal
3. 27 Having big bones
4. 73 Diet high in dark green leafy vegetables
5. 89 Mother or grandmother who has osteoporosis
6. 27 White woman with fair skin
7. 30 Ovaries surgically removed
8. 48 Taking cortisone for a long time
9. 94 Exercising on a regular basis
10. 45 Exercise to reduce chance of getting osteoporosis
11. 68 Exercise to reduce chance of getting osteoporosis
12. 92 Days a week one should exercise to strengthen bones
13. 89 Time one should exercise on each occasion to strengthen bones
14. 58 Types of exercise that makes bones strong
15. 90 Exercises to reduce one’s chance of getting osteoporosis
16. 93 Exercises to reduce one’s chance of ^ tting osteoporosis
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and the remaining subjects (n=209) answered less than 70% of the questions correctly 
when utilizing a scoring scale of 0 to 100% (See Table 2).This demonstrated that 
individuals had less knowledge of generalized osteoporosis preventative measures than 
exercise specific preventative measures.
Osteoporosis Self-EflBcacv Exercise Scale
The OSE-Exercise is a visual analog scale with 10 items ranging from 0-100 with 
0 being not at all confident to 100 being very confident. The level of measurement for the 
scale is ratio level. In order to calculate the scores for the OSE-Exercise, the scores on 
each of the 10 items were first added, and then the total score was divided by the total 
number of items (10) to obtain the individual’s score. The mean OSE-Exercise score for 
this young adult sample was 71.43 (SD=20.62). Reliability was established for the OSE- 
Exercise using Cronbach’s alpha. The coefiBcient alpha for internal consistency on the 
OSE-Exercise was .967. The coefficient a^ha was high indicating that the OSE-Exercise 
scale was reliable for internal consistency.
Hvpothesis
For this study, evaluating the relationship of osteoporosis exercise knowledge and 
osteoporosis exercise self-efficacy was e?q)k)red by presenting the following research 
hypothesis:
Hypothesis. Young adults who possessed greater osteoporosis exercise 
knowledge would have greater exercise osteoporosis preventive self-efficacy.
Product-moment correlation coefficient {Pearson’s r) was used to measure the 
relationshÿ between the variables o f osteoporosis knowledge and osteoporosis exercise
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self-efiBcacy. The data demonstrated that there was no significant relationship between 
OKT and OSE-Exercise (r=0.02) (See Table 4), thus the hypothesis was rejected. 
Table 4
OKT OSE-Exercise Age
Score Score
OKT 1.00
OSE-Exercise 0.02 1.00
Age (X30** -.13* 1.00
Note. **(p<0.01), *(p<0.05)
Dififerences between females and males on OKT and OSE-Exercise were also 
evaluated. Pearson correlations were performed separately on OKT and OSE-Exercise 
according to gender (See Table S and 6). There was no significant relationshÿ between 
OKT and OSE-Exercise demonstrated separately for females (r=-.00) or males (r = .03). 
Tables
Pearson Correlations bv OKT. OSE-Exercise. and Age for Females (N=226)
OKT
Score
OSE-Exercise
Score
Age
OKT 1.00
OSE-Exercise -.00 1.00
Age .35** *-.10 1.00
Note. •* (p< 0.01), ♦ (p<0.05)
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Table 6
Pearson Correlations bv OKT. OSE-Exeicise. and Age for Mates (N=9g>
OKT OSE-Exercise
________________________ Score__________ Score_______________ ^ e _______
OKT 1.00
OSE-Exercise 0.03 1.00
Age 0.21* -.30** 1.00
N ote.. ** (p<0.01)
* (p<0.05)
Additional Findings
In order to evaluate if there were differences between females and males on
knowledge, a t-test was done to compare female with male scores on the OKT. The
female mean score on the OKT was 10.98 (SD = 2.11); the male score was 10.33 (SD =
2.59) (See Table 7). Independent sample t-tests and Levene’s Test for Equality of Means
revealed significant difikrences m mean scores between females and mafes (t = 2.17, df=
148.84, p = .032) (See Table 7). These results demonstrated that females had a greater
knowledge of osteoporosis than males.
Table 7
Comparison of Osteoporosis Knowledge Tests bv Gender
Gender Mean SD t df p
Female (n=226) 10.98 2.11
2.17 148.84 .032*
Male (ff=96) 10.33 2.59
Note, (p < 0.05)
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As previously presented, differences between gender on OSE-Exercise were also 
explored. The mean OSE-Exercise score for this young adult sangle was 71.43 (SD = 
20.62). When conqwed by gender, the mean score for females on the OSE-Exercise was 
70.30 (SD = 18.88); the mean sores for males was 75.75 (SD = 22.88) (See Table 8). 
Independent sample t-tests and Levene’s Test for Equality of Means revealed significant 
differences in mean scores between females and males (t = -2.05, df=  152.79, p = .042) 
(See Table 8). These results demonstrated that males had greater exercise self-efBcacy 
for osteoporosis prevention than females.
Table 8
Comparison of Osteoporosis Exercise Self-efBcacv Scores bv Gender
Gender
Mean SD t df P
Female (i^226) 70.30 18.88
-2.05 152.79 .042*
Male(n=96) 75.75 22.88
*. P < 0.05 level
Age was also examined to study its relationship to OKT and OSE-Exercise. Data 
anafysis using the Pearson’s r showed that there was a positive relationship between age 
and OKT (r = .30, p < 0.01). As age increased, so did OKT scores. There was a 
statistically significant inverse relationship between age and OSE-Exercise scores 
(r = -.13,p <0.05) (Table 4). Thus, as an individual’s age increased, OSE-Exercise scores 
decreased.
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Summary
In summary, there was no relationship between osteoporosis knowtedge and 
exercise self-efficacy in young adults, thus the Iqfpothesis was rejected using product- 
moment correlation coefficient {Pearson’s r). The results also demonstrated no 
statistically significant relationship between osteoporosis knowledge and exercise self- 
efficacy for the prevention of osteoporosis when separated by gender. There was a 
statistically significant positive relationship between osteoporosis knowledge and age for 
the young adult population. Exercise self-efficacy and age demonstrated a statistically 
significant inverse relationship.
The mean scores on the OKT were low for this population (10.81), representing a 
score of 63% out o f 100%. More specificalty, the young adults population had low 
knowledge of general osteoporosis preventative measures (questions 1-9) and more 
knowledge of exercise related osteoporosis preventative measures (questions 10-16). 
OKT and gender demonstrated a statistically significant relationship. Independent sample 
t-tests and Levene’s Test for Equality o f Means revealed significant differences in mean 
scores for females versus males. Females had more knowledge than males; however 
overall osteoporosis knowledge was low for both genders.
The OSE-Exercise mean score for this young aduh sanq>le was high (71.43) on a 
scale of 0-100. Independent sample t-tests and Levene’s Test for Equality o f Means 
revealed significant differences in mean scores for females versus males. Males had 
higher OSE-Exercise scores than females. There was a statistically significant inverse 
relationship between age and OSE-Exercise scores; OSE-Exercise scores decreased with 
increasing age.
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The KR-20 for the OKT instrument used to measure reliability coefiBcients for 
internal consistency was in the moderate range. The CoefBcient alpha (Cronbach’s alpha) 
for internal consistency on the OSE-Exercise was high.
In conclusion, the results indicated that there was no relationship between 
osteoporosis knowledge and exercise self-efBcacy in the young aduh population as a 
whole or separately for either gender.
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CHAPTERS 
DISCUSSION AND IMPUCATIONS
Discussion
The purpose of this study was to evaluate the relationship between osteoporosis 
exercise knowledge and exercise osteoporosis preventive self-efBcacy in young adults. 
This study did not support a relationship. The study population had poor knowledge of 
osteoporosis and had a moderately high level of exercise self-efBcacy. One can only 
speculate that there may be other Actors that have a relationship to exercise self-efBcacy 
in this population. Possible explanations for these results will be explored.
Theorv
Self-efBcacy is one of the central constructs o f Bandura’s Social Cognitive 
Theory (1986) that is believed to be critical to behavior change. Self^fBcacy is defined 
as an individual’s judgment of his or her ability to carry out a behavior or skill 
Individuals who have high self-eflBcacy for a skill are more likely to perform that skill 
(Bandura, 1986). He also Mentified knowledge as an important precondition to adopting 
behaviors. Bandura (1986) stated that self-efBcacy may be essential in translating 
knowledge into behavior. Therefore, knowledge may also be related to behavior through 
self-efBcacy. Consequently, one would e^qiect that young adults who possessed greater 
osteoporosis exercise knowledge would have greater exercise osteoporosis preventive 
self-efBcacy.
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The conceptual framework for this study is Self-efBcacy (Bandura, 1977) based 
on Social Cognitive Theory (Bandura, 1986), which assumes that people are ctqiable of 
rational decision-making. However, when complex behaviors are necessary to maintain 
health, a person’s higher level of self-efiBcacy is needed for both initiating and 
maintaining a behavioral change (Bandura, 1977). An essential conqwnent of health 
promotion teaching involves enhancing self-efBcacy of clients ly  performance 
accomplishments followed by vicarious ejqietiences (Rosenstock et aL, 1988). Enhancing 
self-efBcacy is the best predictor for increasing health promotion activities.
According to previous studies (Ali, 1996; Biddle & Ashford, 1988; Blalock et aL, 
2000) supporting Bandura’s theory (1986) that knowledge may be related to behavior 
through self-efBcacy, those who had more knowledge had higher self-efBcacy for health 
promoting behaviors as opposed to those with less knowledge. Those with higher levels 
of self-efBcacy are expected to engage in health promoting behaviors, such as exercise, 
than those with low self-efBcacy. Knowledge ofhealtly behaviors and self-efBcacy were 
significantly correlated with osteoporosis prevention behaviors (Ali, 1996). Those 
women in the study who valued their health were knowledgeable about healthy 
behaviors, and perceived greater benefits to exercise participation. Additional^, the 
women who tended to perform greater exercise activities perceived themselves as more 
self-efBcacious. Likewise, this is consistent with Bandura’s (1986) theory, which 
iQrpothesizes that an individual’s level of confidence to engage in a specific behavior is 
significant^ related to actual behavior. Based iqmn Bandura’s premise that a relationshq) 
exists between knowledge and self-efBcacy, the hypothesis that osteoporosis exercise
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knowledge would be positive^ related to exercise osteoporosis preventive self-efficacy 
was tested, however the results did not support the model Knowledge was too poor. 
Osteoporosis Knowledge
The OKT instrument utilized in this study demonstrated a moderate level of 
reliability in the young aduh population. It is unclear if results would have been ahered 
had the instrument reliability for internal consistency been higher. On previous study 
(Sedlak, Doheny, & Jones, 1998), the reliability of the OKT scale increased following an 
intervention that significantly increased knowledge scores about osteoporosis. Therefore, 
the limitation with the OKT instrument may not rest with its reliability but with the low 
knowledge level of the study population.
Addhionally, there were significant differences in scores of females versus males. 
The females scored higher on the OKT than males, Wiile males scored higher on exercise 
self-efficacy. A previous study also documented that the level of knowledge held by men 
regarding osteoporosis was found to be low. Seventy-one percent of the men fidkd the 
knowledge test, with a 95% confidence interval for the mean score of 50%, on a scale of 
0-100% (Sedlak et a l, 2000).
Similar to previous research, the current study’s scores on the OKT were higher in 
those subjects that were chronologically older (Taggart & Connor, 1995). Explanations 
for these findings may be related to several fiictors: a woman’s increased interest in this 
disease as h is typified as an age related disease predominately in women and therefore 
considered a woman’s health problem, advertisements for osteoporosis education and 
prevention targeted for women, information that women gleaned from health care 
providers, relatives and friends, and a woman’s perception o f her own susceptibility as
53
she ages (Ribeiro, Blakeley, & Laryea, 2000; Taggart & Connor, 1995). Although many 
women have heard or read something about osteoporosis, research indicated that 
knowledge regarding risk Actors and prevention continued to be limited (Ribeiro, 
Blakeley, & Laryea, 2000). A possible contributing Actor to this limited level of 
osteoporosis knowledge is that the media disseminates the general benefits of exercise for 
every group; however information about the benefits o f exercise for the prevention of 
osteoporosis is directed to postmenopausal and elderly women rather than across the life 
span. Regardless o f the explanations for the current level of osteoporosis knowledge, a 
problem exists with the low knowledge level o f this population. Evidence fiom the OKT 
scores revealed that the young adult popuAtion lacked specific knowledge of the 
following: having ovaries surgically removed makes one more likety to develop 
osteoporosis, having big bones makes one less likely to develop osteoporosis, being a 
white woman with Air skin makes one more likely to develop osteoporosis, taking 
steroids such as prednisone makes one more likely to develop osteoporosis, and walking 
briskly is the best way to reduce a person’s chance of getting osteoporosis.
Exercise Self-EflBcacv for Osteoporosis Prevention
The scores on the OSE-Exercise indicated a moderate^ high level of self^fficacy 
yet the knowledge scores were low. P e rh ^  obtaining data fiom a young population, 
who may intrinsically envision themselves more confident in their ability to exercise, 
although their knowledge of osteoporosis may be low, may not demonstrate a 
relationship as stÿulated in the l^pothesis. Young adults inherent^ exercise for reasons 
other than osteoporosis prevention, such as weight loss, selfesteem, social normative 
influences, stress relk t and enhanced cardiovascular fiinction (Elder, Ayala, & Harris,
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1999; Pender, 1996; Taggart & Connor, 1995). In a study conducted by Ali (1996), 
participants identified the general benefits of exercise for enhancing feelings of well­
being, losing weight, maintaining weight, and reducing stress, however none of the 
participants correlated exercise with strengthening bones, contributing to achievement of 
peak bone mass or preventing brittle bones associated with aging.
Osteoporosis Knowledge and Exercise Self-EflBcacv
One can only speculate reasons why the data fiom this study did not siq)port a 
positive relationship between knowledge and self-eflBcacy. According to Bandura’s 
theory, individuals with low knowledge would have demonstrated low self-efScacy and 
those with higher knowledge would have demonstrated a higher level of self-efBcacy. 
However, this correlation was not denoonstrated in this population.
Nonetheless, findings from this study were consistent with Sedlak et al. (1998). In 
their study, the mean knowledge scores in the control and oqierunental groups were low. 
The control group pre and posttest self-efiBcacy scores were higher than the experimental 
groups. The only e}q>lanation that these authors had given for the phenomenon was that 
the control group was younger (predommately 18-19 years) and subjects younger in age 
were considered to be more confident in the ability to exercise. These results may also be 
generalized to the present study in that the young aduh population possessed more 
confidence in their ability to exercise and therefore scored higher in exercise self-efiBcacy 
Similar to current findings, previous research (ADinger & Emerson, 1998; Ribeiro 
et aL, 2(KX); Weiss & Sankaran, 1998) also revealed that young adults bad a relative^ 
low level o f osteoporosis knowledge and a high level of exercise self-efiBcacy. One 
questions that when knowledge specific to a topic such as osteoporosis is low, a basis
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may not exist upon which a correlation can be made with domain specific self-eflBcacy, 
such as exercise self-eflBcacy for the prevention of osteoporosis. One can speculate that 
the subjects overall high level of exercise self-eflBcacy was unrelated to osteoporosis 
knowledge but possibly related to other foctors as previous^ mentioned, such as social 
acceptability or weigh loss. Because judgments o f self-eflBcacy are task and domain 
specific, a problem of mismeasurement of self-eflBcacy may have existed. Thus, this 
phenomenon may have contributed to a rejection of the hypothesis, and to the data not 
demonstrating any significant relationship between osteoporosis knowledge and 
osteoporosis exercise self-eflBcacy.
Application to Education and Practice
The purpose of this research was to provuie a basis for evaluating the relationship 
between fiictors that could potentially influence exercise behavior for the prevention of 
osteoporosis. Although this study did not support a relationshÿ between osteoporosis 
knowledge and exercise self-eflficacy for the prevention of osteoporosis, it did identify 
that the overall osteoporosis knowledge in this population is low, which has been 
consistent with other researchers (AOinger & Emerson, 1998; Ribeiro, Blakeley, & 
Laryea, 1998; Sedlak, Doheny, & Jones, 1998; Weiss & Sankaran, 1998). As previousfy 
discussed, this population of young adults possesses a low knowledge level of 
osteoporosis; their level of exercise self-eflBcacy may not be dependent upon this 
knowledge. However, consistent with Sedlak et aL’s 1998 study, the data firom the 
current study st^ported that exercise self-eflBcacy decreased with age. One can only 
speculate that if young adults had a higher level o f osteoporosis knowledge, this may 
have a positive influence on their level of exercise self-eflBcacy as th ^  age.
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Limitations
There were limitations to this study. Predominate^ this is a secondary data 
analysis. There were limited data on ages 23 to 35 years; consequent^, the data did not 
have an equal representation o f information for each age category in the total age range in 
the target population of study. Although the target population for this study was 18 to 35, 
the mean age of the data population was 20.3 years (SD 3.03) thus the results may not 
generalize to the general population of young adults aged 18 to 30 years primarify. The 
population was primarily composed of young adult college students, primarily Caucasian 
(92.3%), and female (70.3%). There were limited numbers of ethnic minorities.
The OKT instrument utilized in this study demonstrated onfy a moderate level of 
reliability. It is unclear if these results would have been different if the OKT instrument 
had demonstrated a higher level o f reliability in this population. However, this limitation 
could possibly be related to the low level of osteoporosis knowledge in this population as 
opposed to the reliability of the instrument.
Because of the social desirability of being viewed as being active and a young 
person’s inherent confidence in her or his ability to exercise (Sedlak et aL, 1998), a 
higher level of self-efiBcacy and over reporting one’s confidence level in exercising is 
more likely than underreporting. Although the purpose of the questionnaire was clear, 
some of the young adult population may have wanted to appear desirable (Le. being 
overly confident regarding their ability to exercise) in the questionnaire. Since perceived 
self-efiBcacy is subjective, self-efificacy was assessed by self-report questioonaires, as in 
many surveys, rather than an objective measurement. Accuracy of self-report 
questionnaires is often questionable due to their subjective nature.
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Although the osteoporosis knowledge instrument was also self-report, it may have 
reflected more objective data, and thus may have generated more accurate data. The OKT 
presumably measured what the subjects knew as opposed to what they believed as in the 
OSE-Exercise. Regardless, the OKT as a self-report had the potential of producing results 
that were a reflection of guessing as opposed to an accurate measurement of one’s 
knowledge base. One can speculate that an explanation for this phenomenon was that 
subjects not knowing the answer guessed across the spectrum of selections, some 
answered the questions correctly and others did not. An item analysis of questions on the 
OKT would have provided more information related to the topic o f subjects guessing on 
certain questions.
Implications for Further Research
Enhancing an individual’s knowledge and self-efficacy has been studied 
regarding its influences on behavior patterns developed in late childhood or adolescence 
that carries over through adulthood. Therefore, learning health-promoting skills and 
habits at a young age can translate to healthier adults who have assumed responsibility 
for health promotion. Although the population in this study did have confldence in their 
ability to exercise, they lacked the knowledge related to osteoporosis prevention that 
could be crucial to their continued health promoting behaviors across the life span versus 
onfy in young adulthood.
Nurses have an opportunity to expand individuals’ knowledge of exercise and 
model health promoting behavfor related to healthier lifestyles and the reduction of 
symptoms related to chronic diseases, such as osteoporosis. The results o f this study have 
identified significant knowledge deficits in young adults regarding osteoporosis risk
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Actors and osteoporosis prévention for both females and males. As the majority of this 
population has not achieved peak bone mass, it is an opportune time to promote 
education and enhance knowledge of osteoporosis preventfen and exercise and enhance 
the potential for an improved quality of life in older adulthood.
There have been strides to increase knowledge o f exercise for the prevention of 
osteoporosis in various research studies and as legislation in some states that have made a 
commitment to increase the public’s knowledge o f osteoporosis (National Osteoporosis 
Foundation, 1997). One o f the goals of “Healthy People 2010 National Health Objectives 
for the Nation” (U.S. Department of Health and Human Services Public Health Service, 
2000) is to prevent illness and disability related to arthritis and other rheumatic 
conditions, osteoporosis, and chronic back conditions. The national health objectives for 
the year 2010 included two objectives for osteoporosis
1. Reduce the proportion of adults with osteoporosis
2. Reduce the proportion of adults who are hospitalized for vertebral fractures 
associated with osteoporosis.
The inqwrtance of designing interventions to prevent osteoporosis has been cited in the 
health objectives. Nurses need to take advantage o f opportunities for primary prevention 
of this disease by developing educational and exercise programs to promote health 
throughout clients’ lifespan. Health promotion programs should become a mandatory part 
of the curriculum in institutions of learning. Health care providers and the media need to 
frxzus their efforts on osteoporosis prevention, target individuals across the life qnn and 
stress that osteoporosis is a preventable “disease of childhood with late aduh 
manifestations.”
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Evidence from the literature review has provided encouraging results for self- 
efBcacy as a strong predictive variable for exercise behavior. Evidence from this study 
has indicated that young adults have a low level of knowledge for osteoporosis 
prevention. Nurses are challenged to provide opportunities to enhance both a person’s 
knowledge and self-efficacy for exercise through persuasive strategies. In addhfon to 
self-efficacy, opportunities to increase knowledge of osteoporosis have also proven 
effective. Nursing assessment, interventions, and education are in^X)rtant interactions 
with clients. Regardless of age, exercise assessments and osteoporosis knowledge 
screening should be included as part o f an initial health history.
Summarv and Conclusion
Nurses need to design educational programs that address knowledge deficits of 
the young adult population, as those identified in this young adult population. This 
information is valuable in developing programs that address specific knowledge deficits 
of at risk populations. Opportunities to educate individuals regarding osteoporosis 
knowledge of exercise and general osteoporosis knowledge need to be stressed 
throughout the lifospan to encourage health promoting and health responsive behaviors. 
Additional^, further study should be conducted with diverse ethnic populations to 
determine to vdiat extent the results of this study generalize to other multicultural groups.
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Consent to Participate In the KSON 
Osteoporosis Prevention Research Project
I ________________________________ (name) agree to be contacted
regarding future participation In osteoporosis risk and prevention studies to be 
conducted by the KIrkhof School of Nursing Osteoporosis Research Project at 
Grand Valley State University. I understand that agreement to be contacted In 
no way obligates me to continued participation In the study.
(signature)
I can be contacted at: 
Name:
Address:
Telephone:____________________  Best hours to contact me are:
e-mail address:
Questions about the study may be directed to Professor Phyllis Gendler 616- 
895-3516.
Questions about your rights as a participant should be directed to Professor Paul 
Hulzenga, Chair of Human Research Review Committee 616-895-2472
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APPENDIX B 
Demographic Data
DEMOGRAPHIC DATA SHEET
Date:   ID #
Data Collection Site:
1. How old are you?__________ (in years)
2. How many years of school have you conq)leted? (in years)
3. How tall are you?  feet and inches (CODE: in cm)
4. How much do you weigh?__________(in pounds)
5. Are you:
1. Female________
2. Male
6. In order to understand osteoporosis risk Actors that are different among people from 
different backgrounds, we are asking your help in giving us specific infonnation about 
your racial and ethnic background. Please place an X by each racial or ethnic group that 
represents your heritage. Check all that 
Asian
Specify________________
Black
________  1. Afiican American
________ 2. Black (Not Hispank:)
Specify_______________
Caucasian
________ 1. Northern Europe
Specify___________
2. Central Europe 
Specify_________
3. Eastern Europe 
Specify_________
4. White (not Latino)---
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Latino
_1. Spain 
_2. Puerto Rico 
_3. Cuban American
4. Central American
Specify,
5. South American
Specify,
6. Mexican American
Specify_
Mediterranean
Specify_ 
Middle Easterner 
Specify, 
Native American
,1. Alaskan Native 
_2. Other Specify,
Pacific Islander
Specify. 
Other Specify,
7. Do you have osteoporosis?
  1. Yes
 2. No
8. Do you have fiiends or relatives who have osteoporosis? 
  1. Yes
 2. No
9. Are you a twin?
  1. Yes
 Identical
Fraternal
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10. Are there twins in your
  1. Yes
 2. No
11. Living Êimily members:
GrandmotW  Age ________________ City
 Age ______________  City
Mother _____Age _______________  City
Daughter ______Age ______________  City
 Age ______________  City
 Age ______________  City
Granddaughter _____ Age ______________  City
  Age ______________  City
 Age ______________  City
Sister_______________ Age _______________  City
  Age _______________  City
  Age _______________  City
Thank you very much for your assistance in our study.
64
APPENDIX C
APPENDIX c
ID NO:
OSTEOPOROSIS KNOWLEDGE TEST
Osteoporosis (os-te-o-po-ro-sis) is a coodhioa in which the bones become very brittle and weak 
so that they break easily.
Below is a list of things which may or may not affect a person's chance of getting osteoporosis. 
After you read each statement, think about if the person is:
MORE LIKELY TO GET OSTEOPOROSIS, or
LESS LIKELY TO GET OSTEOPOROSIS, or
IT HAS NOTHING TO DO WITH INEUTRALt GETTING OSTEOPOROSIS, or 
YOU DON’T KNOW 
When you read each statement, circle one of the 4 choices for your answer.
ML=MORE LIKELY 
LL=LESS LIKELY 
NT = NEUTRAL 
DK=DON’T KNOW
1. Eating a diet LOW in milk products ML LL NT DK
2. Being menopausal; "change of life" ML LL NT DK
3. Having big bones ML LL NT DK
4. Eating a diet high in dark green leafy vegetables ML LL NT DK
S. Having a mother or grandmother who has osteoporosis ML LL NT DK
6. Being a white woman with Air skin ML LL NT DK
7. Having ovaries surgically removed ML LL NT DK
8. Taking cortisone (steroids e.g. Prednisone) for long time ML LL NT DK
9. Exercising (HI a regular basis ML LL NT DK
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For the next group of questions, choose one answer from the 4 choices. Be sure to choose only 
one answer. If you thhik there are more than one answer, choose the best answer. Ifyouarenot 
sure, circle D.
10. Which of the following exCTcises is the best wav to reduce a person's chance of 
getting osteoporosis?
A. Swimming D. Don’t Know
B. Walking briskly
C. Doing kitchen chores, such as washing dishes or cooking
11. Which of the following exercises is the best wav to reduce 
a person's chance of getting osteoporosis?
A. Bicycling D. Don’t Know
B. Yoga
C. Housecleaning
12. How many davs a week do you think a person should exercise to strengthen the 
bones?
A. I day a week D. Don’t Know
B. 2 days a week
C. 3 or more days a week
13. What is the LEAST AMOUNT OF TIME a person should exercise on each 
occasion to strengthen the bones?
A. Less than IS minutes D. Don’t Know
B. 20 to 30 minutes
C. More than 45 minutes
14. Exercise makes bones strong, but it must be hard enough to make breathing:
A. Just a little faster D. Don’t Know
B. So fast that talking is not possible
C. Much faster, but talking is possible
15. Which of the following exercises is the best wav to reduce a person's chance of 
getting osteoporosis?
A. Jogging or running for exercise D. Don’t Know
B. Golfing using golf cart
C. Gardening
16. Which of the following exercises is the best wav to reduce a person's chance of 
getting osteoporosis?
A. Bowling D. Don’t Know
B. Doing laundry
C. Aerobic dancing
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Calcium is one of the nutrients our body needs to keep bones strong.
17. Which of these is a good source of calcium?
A. Apple
B. Cheese
C. Cucumber
18. Which of these is a good source of calcium?
A. Watermelon
B. Com
C. Canned Sardines
19. Which of these is a good source of calcium?
A. Chicken
B. Broccoli
C. Grapes
20. Which of these is a good source of calcium?
A. Yogurt
B. Strawberries
C. Cabbage
21. Which of these is a good source of calcium?
A. Icecream
B. Grape fruit
C. Radishes
D. Don't Know
D. Don’t Know
D. Don’t Know
D. Don’t Know
D. Don’t Know
22. Which of the following is the recommended amount of calcium intake for an adult?
A. 100 mg - 300 mg daily D. Don’t Know
B. 400 mg - 600 mg daily
C. 800 mg or more daily
23. How much milk must an adult drink to meet the recommended amount of calcium?
A. 1/2 glass daily
B. 1 glass daily
C. 2 or more glasses daily
D. Don’t Know
24. Which ofthe following is the botrnson for taking a calcium supplement?
A. If a person skips breakfast D. Don’t Know
B. If a person does not get enough calcium from diet
C. If a person is over 45 years old
K. Kim, M. Horan, P. Gendler, 1991. Reproduction without authors’ express written consent is 
not permitted. Permission to use this scale may be obtained from Phyllis Gendler at Grand 
Vallqr State UniversiQr, Allendale, Mrchigan 49401.
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ID NO;
OSTEOPOROSIS SELF-EFFICACY SCALE
We are interested in learning how confident you feel about doing the following activities. We all have 
different experiences, which will make us more or less confident in doing the following things. Thus, 
there are no right or wrong answers to this questionnaire. It is your opinion that is important In this 
questionnaire, EXERCISE means activities such as walking, swimming, golfing hiking, aerobic dancing. 
Place your "X" anywhere on the answer line that you feel best describes your confidence level
If it were recommended that you do any of the following THIS WEEK, how confident or certain
would you be that you could:
1. begin a new or different exercise program 
Not at all
confident I-----------------------------------------
2. change your exercise habits 
Not at all
confident I--------------------------
3. put forth the effort required to exercise
Not at all 
confident
4. do exercises even if they are difficult
Not at all 
confident b-
S. maintain a regular exercise program 
Not at all
confident >------------------------------------------
6. exercise for the appropriate length of time 
Not at all
confident |------------------------------------------
7. do exercises even if they are tiring 
Not at all
confident I------------------------------------------
8. stick to your exercise program
Not at all 
confident h
9. exercise at least three times a week
Not at all 
confident
Very
confident
Very
confident
Very
confident
Very
confident
Very 
~l confident
Very
confident
Very
confident
Very
confident
Very 
4 confident
10. do the type of exercises that you are supposed to do 
Not at all
confident I---------------------------------------------
V«y
confident
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If it were recommended that you do any of the following THIS WEEK, how confident or certain 
would you be that you could:
11. begin to eat more calcium rich foods
Not at all 
confident h
12. increase your calcium intake
Not at all 
confident
13. consume adequate amounts of calcium rich foods
Not at all 
confident
14. eat calcium rich foods on a regular basis
Not at all 
confident
IS. change your diet to include more calcium rich foods
Not at all 
confident
16. eat calcium rich foods as often as you are supposed to do
Not at all 
confident
17. select appropriate foods to increase your calcium intake
Not at all 
confident 1~
18. stick to a diet which gives an adequate amount of calcium
Not at all 
confident *
19. obtain foods that give an adequate amount of calcium
Not at all 
confident
20. remember to eat calcium rich foods
Not at all 
confident
Very
confident
Very
confident
Very
confident
Very
confident
Very
confident
Very 
H confident
Very
confident
Very
confident
Very
confident
Very
confident
21. take calcium supplements if you don’t get enough calcium from your diet
Not at all 
confident ^
Very
confident
M. Horan, KJCIm, P. Gendler, 1991. Reproduction without authors’ express written consent is not 
permitted. Permission to use this scale may be obtained from Phyllis Gendler at Grand Valley State 
University, Allendale, Michigan 49401. (copyright)
69
APPENDIX E
APPENDIX E
G r a n d W le y
ftATELfrOVERSnr
«■ W K U O N S ID O r •G M te iW B lH K M 6 « N 4 H 0 M 4 J I
JaniMiy 18,2002
Ms SozHiie Leclaiic 
7017 Booain Camt, NE 
Rockftfd, KGdngm 49341
Dear MaLeclaire.
Thank you for your interest in the OaceoporoaiB Knowledge Test (OKT) and Oateoporoaia 
Self-E£Bcaey ScaI»>21(pSES). YonlmwmypemûaakiakiuaeÀemalnunenla. Please keep 
us mfinDedofaayieaulla you o tam  using the inatranenia. hi that way we hope to continue 
to serve u  a dearinghoaae ibr infbnnaliao shout die inaliunieBis.
1 wish you much success with your study.
Sincerely.
Phyllis Gendler. PU>, APRN, BC. NP 
Ptofcssor and Dean 
Khkhof School ofNuraing 
Grand Valley Stale UlBtvcnity 
401 West Futon Street 
Grand Rapids. MI 495044431
Phone:616-336-7161 
PsK 616-336-7362 
E-mail: gendkip@gvsu.edu
•t/lt
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@
G r a n d >Auley
SiATE U n iv e r s it y
I CM«USOMVC • AllfWOM,£MgHGAN <WOI-WM • t l« « K 4 « ll
Febnmy IS, 2002
Sozme Leclaire 
7017 Bourne Cl 
Roddbid, MI 49341
RE: Proposal W2-1S3-H
Dear Suzanne:
Your proposed pngect entidcd The RcMiaMhip Between Eurdac 
Kneirtedie and Eierdie Setf-Eflkney tor the Pievendee ef
Oateeporens, has been reviewed. It has been approved as a stwfy.wiiidi is 
exanptfiom the regnlalMOs by sectiaa 46.10! <rfthe Federal Reaater 
46(16):8336, January 26,1981.
Sincerely,
Paul A IWzenga, Chair 
Human Research Review CommAtee
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G r a n d V il l e y
SiArEUNrvERsrrY
September 26,2001
Ms. Suzanne Lecliiie 
7017 Bonaire Court, NE 
Rockford, Michigan 49341
Dear Ms. Leclaire,
I am pleased about your interest in the Osteoporosis Research at the Kirkhof School o f 
Nursing at Grand Valley State Ihiivetsity. Your irrvestigatioaofthe relationship between 
exercise knowledge and exerdae self-efiBcacy (or the prevention o f osteoporosis in young 
adults will add to the body o f nursing knowledge and provide directioo &r nursing 
interventions to prevent osteoporosis and ita asaociated problems.
You have my permission to use the data collected as part o f the larger study done in 1998 
by Gendler, Martin, Coviak, Mellon, Kim, and Rodriques-Fisher in order to evaluate the 
psychometric properties o f the Osteoporosis Knowledge Test and the Osteoporosis Self- 
Efficacy Scale.
Best wishes A r success with your thesis.
Sincerely Q
Phyllis Gendler PhD, APRN, BC, NP 
Professor and Dean 
Khkhof School ofNuraing
401 ^  Fulton S M  • Grand Ropidi, Mi 4 9 5 0 4 ^ 1
OfKee: 616-336-7160 •  Fox: 616-336-7362 
1-800-48(M)406
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